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Effect of Reduced Application of Slow Release Nitrogen Fertilizer on
Yield and Nitrogen Utilization Efficiency of Summer Maize

LI Yuannong ZHANG Li GU Xiaobo ZHOU Jiaming ZHAO Xiao
(Key Laboratory of Agricultural Soil and Water Engineering in Arid and Semiarid Areas, Minisiry of Education,
Northwest A&F University, Yangling, Shaanxi 712100, China)

Abstract: In response to the problem of excessive nitrogen application and low nitrogen use efficiency in
summer maize farmland in Guanzhong, Shaanxi, a two-year field trial was set up in Yangling, Shaanxi in
2018 and 2019. Five levels of nitrogen application ( conventional nitrogen application N1 (300 kg/hm”) ,
100% slow-release nitrogen fertilizer N2 (300 kg/hm’), 65% slow-release nitrogen fertilizer N3
(195 kg/hm*) , 30% slow-release nitrogen fertilizer N4 (90 kg/hm*) and no nitrogen (NO) were set, in
which phosphate and potassium fertilizers were applied according to uniform standards, with no fertilizer
CK as the control, the effects of different slow-release nitrogen fertilizer application rates on the dry matter
accumulation, nitrogen accumulation uptake, soil nitrate nitrogen distribution and accumulation, yield
and nitrogen utilization efficiency of summer maize were studied. Explanation of results; the application
of nitrogen fertilizer can significantly increase the dry matter accumulation, nitrogen uptake and yield of
summer maize. Compared with the local conventional nitrogen application (N1 treatment) , the above-
ground dry matter accumulation and nitrogen accumulation, nitrogen absorption efficiency, nitrogen
partial productivity, yield and other indicators of N2 and N3 treatments were all increased significantly.
Two-year trial, there was no significant difference between N2 treatment and N3 treatment in dry matter
accumulation, cumulative nitrogen uptake, and yield. However, the partial productivity of nitrogen
fertilizer of N3 treatment was increased by 54.61% and 56.25% compared with that of N2, and the
agronomic utilization rate of nitrogen was increased by 35.24% and 61. 48% , the nitrogen transfer rate of
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vegetative organs was increased by 17.34% and 18. 10% , respectively. Reduced application of slow-

release nitrogen fertilizer can significantly reduce the residual nitrate nitrogen in the 0 ~200 em soil layer,

and increase the proportion of nitrate nitrogen in the 0 ~40 c¢m soil layer. The highest proportion of nitrate

nitrogen in the 0 ~40 c¢m soil layer was N3 treatment compared with other nitrogen application treatments,
and it was increased by 6. 82% ~118.60% . Under the condition that both high yield and high nitrogen
use efficiency and low nitrogen loss can be satisfied, the application rate of pure nitrogen of slow-release

nitrogen fertilizer of 195 kg/hm” was the best fertilization method in this area.

Key words: summer maize; slow release nitrogen fertilizer; yield; nitrogen use; soil nitrate nitrogen
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Fig.1 Daily temperature and rainfall changes during summer maize growth period of experimental station in 2018 and 2019
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Fig.2  Dry matter accumulation change curves of summer maize in different growth periods under different nitrogen treatments
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Fig.3 Nitrogen uptake change curves of summer maize under different nitrogen treatments at different growth stages
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Fig.4 Distributions of nitrate nitrogen in 0 ~200 cm soil layer of summer maize under different nitrogen treatments
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Fig.5 Accumulation of nitrate nitrogen in 0 ~200 c¢m soil layer of summer maize under different nitrogen treatments
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Tab.1 Summer maize yield and its constituent factors under different nitrogen treatments
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Tab.2 Nitrogen accumulation and operation before and after spinning stage of summer maize under
different nitrogen treatments
PN e REWW R, FEmAF= 0/ BIERZEAAR, H2WEERER BERGEARE SRGEAR
(kg-kg™") (kg-kg™") (kg-kg™") Wit/ (kgehm=2) 84/ (kg-hm~?) iz %/ %
CK 57.44¢ 4.71°¢ 20. 19°
NO 59.47°¢ 9.12¢ 22,594
N1 0. 494 31.99¢ 9.25¢ 65.36" 29. 78" 36. 06"
2018 N2 0.58¢ 33.28°¢ 10. 54¢ 88. 44* 32.42° 38. 17
N3 0. 88" 52.00" 17.02° 88. 132 37.23% 45.08°
N4 1.328 100. 27° 14. 48" 67.95" 15.32¢ 29. 68°4
CK 56. 69¢ 4, 884 23.554
NO 54.98°¢ 8. 55 33.01¢
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2019 N2 0.57°¢ 35.67°¢ 14.78¢ 83. 86" 35. 40" 40. 94"
N3 0. 88" 55.15" 20. 02° 87. 56" 37.07° 48.04°
N4 1.27° 87.79° 16.17" 73.00" 12. 64° 30. 56°
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